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Introduction
Pyogenic liver abscess remains a major diagnostic and
therapeutic challenge, despite advances in diagnostic tech-
nology and new strategies for treatment. Historically, this
entity was associated with high mortality rates [1], but this
has changed in recent decades because of improved imag-
ing modalities plus nutritional and therapeutic support of
critically ill patients. The advent of modern diagnostic
imaging techniques has allowed a precise localisation of the
abscess, and the development of image-guided percuta-
neous aspiration and drainage has reduced the risk of death
to a more acceptable level. Nevertheless, mortality rates of
10–40% continue to be reported [2–6].
Previous reports have focused upon the role of age as a
prognostic factor, with controversial results [7–11]. Few
studies have specifically explored how the clinical features
and management of elderly patients with this entity differ
from those of younger individuals [12,13]. Knowledge of
such differences may heighten clinical suspicion, given the
atypical presentation of illness often seen in elderly
patients.
Our own experience with several of these difficult cases
prompted a retrospective review of 133 patients with pyo-
genic liver abscess treated at five hospitals over a 13-year
period. The objective of this study was to investigate the
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Background
Pyogenic liver abscess is a life-threatening disease. Few
studies have specifically explored the way in which the
clinical features and management of elderly patients with
pyogenic liver abscess differ from those of younger
individuals.
Methods
A retrospective study was undertaken to evaluate
whether older patients with pyogenic liver abscess have
distinctive presenting features or whether their manage-
ment and outcome differ from that of younger patients.
A total of 133 patients with liver abscess treated in five
hospitals during 13 years comprised two groups: 78
patients aged 60 years or above (older group) and 55
patients below age 60 years (younger group). Clinical
features, laboratory data, imaging and microbiologica l
findings , management and outcome were determined in
each group.
Results
The older group contained more patients with associated
diseases (p=0.03), nausea and vomiting at presentation
(p=0.02), higher APACHE II (Acute Physiological and
Chronic Health Evaluation II scale) score (p<0.001) and
blood urea nitrogen (p<0.001) and serum creatinine levels
(p=0.002). Multiple abscess (p=0.05) and bilobar (p=0.03)
abscess were also commoner in this group. By contrast, in
the younger group men predominated (p=0.01), and there
was a higher overall complication rate (p=0.05). Time to
diagnosis, hospital mortality rate and other variables
analysed were similar in both groups.
Discussion
Elderly patients with pyogenic liver abscess have some sub-
tle differences in clinical and laboratory presentation, but
these do not appear to delay diagnosis. Active management
is tolerated well, with a lower morbidity rate than in
younger patients and no difference in the mortality rate.
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differences in the aetiology, clinical presentation, manage-
ment and outcome of pyogenic liver abscess between
elderly patients and their younger counterparts.
Patients and methods
Patient details
A total of 133 patients with pyogenic liver abscess were
admitted to San Agustin, Cabueñes, Valle del Nalón,
Jarrio, and Central Hospitals of Asturias, in northern
Spain, between January 1985 and December 1997. The
diagnosis was based on clinical features, evidence from
imaging studies (e.g. single or multiple space-occupying
lesions on liver ultrasonography or CT), blood culture, pus
from liver aspirates, operative findings and resolution of the
lesion(s) after antibacterial chemotherapy. We excluded
patients from analysis for the following reasons: fungal
abscess, parasitic abscess, amoebic abscess and those diag-
nosed at autopsy.
Patients were divided according to age into an older
group (those aged 60 years or more) and a younger group
(those under age 60 years).
Data collection
The medical records were retrospectively examined to
determine demographic characteristics, aetiopathogenic
factors, clinical features, laboratory data, size, number and
lobar distribution of the lesions, microbiological findings,
methods of treatment and final outcome in each group of
patients.
Presumed aetiologies were assigned according to avail-
able imaging, clinical, pathological and surgical informa-
tion, using a modification of the classification reported by
Pitt [14]. Associated diseases, duration of symptoms, clini-
cal manifestations, white blood cell count, haemoglobin
level, liver function tests, blood urea nitrogen (BUN),
serum creatinine, serum albumin, prothrombin time and
activated partial thromboplastin time were recorded. The
APACHE II (Acute Physiological and Chronic Health
Evaluation II scale) score was used as a physiological meas-
ure of the severity of illness [15]. Imaging techniques
included chest X-ray, plain abdominal examination, ultra-
sonography and CT scan. Sonography and CT scans can
also diagnose gas-forming liver abscesses, with gas seen in
the abscess before aspiration or drainage (Figure 1a).
Micro-organisms from blood and abscess cavity cultures
were isolated and identified by standard aerobic and
anaerobic techniques. All patients were treated by par-
enteral antibiotics after three sets of blood cultures had
been taken.
The approach to the surgical drainage of an abscess was
determined by the location of the abscess, the presumed
underlying disease and the patient’s clinical condition.
When percutaneous transhepatic drainage was performed,
ultrasonography, CT scan or both were used for drainage.
Diagnostic aspiration was followed by placement of a 14-
French pigtail catheter by the modified Seldinger tech-
nique. After drainage, the abscess was monitored with
ultrasonography or CT imaging (Figure 1b). If the patient’s
condition improved after medical treatment or after percu-
taneous drainage of the abscess, antibiotics were given for
4–6 weeks. Patients who were unresponsive to the above
treatment or who had complications of a biliary stone, rup-
ture of abscess with peritonitis or difficulties in performing
percutaneous drainage were selected for operative drainage.
Segmental hepatectomy was indicated for abscesses with
total destruction of a segment of the liver parenchyma. The
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Figure 1. (a) CT scan showing two gas-containing liver abscesses. (b) Follow-
up CT scan after placement of two pigtail catheters within abscesses, cavities.
a
b
outcome was analysed with respect to the presence of a
complicated clinical course (CCC), complicated-related
clinical course (CRCC) and hospital mortality. After treat-
ment, the clinical course was considered to be complicated
(CCC) when the patient underwent any type of complica-
tion, and complicated-related (CRCC) if (1) the patient’s
condition remained septic, (2) extension of the abscess was
noted, (3) the abscess recurred or developed in new loca-
tions, or (4) an additional surgical procedure was required
to treat the patient for the abscess or the underlying
disease. Mortality was defined as death within 30 days of
treatment or before discharge from the hospital.
Statistical analysis
Data were compiled and analysed using commercial sta-
tistical software (SPSS for Windows, Version 8.0, SPSS
Ltd., Chicago, USA). All continuous data are expressed as
mean 6SD; categorical variables are reported as a percent-
age. The statistical comparative analysis was performed by
v 2 test (with Yates’ correction where appropriate) for qual-
itative data. Fisher’s exact test was used instead of the v 2
test if any expected cell value in a 2 3 2 table was less than
5. Student’s t-test or Mann–Whitney U-test was used for
quantitative data. Significance was taken as p<0.05.
Results
One hundred and thirty-three patients with pyogenic liver
abscess were identified: 78 in the older group (age $60
years) (median age 72 years; range 60–92) and 55 in the
younger group (age <60 years) (median age 42 years; range
16–59). The number of older patients was higher in the last
6 years of study (56 of 86 cases) than in the first 7 years (22
of 47 cases) (p=0.04). Men predominated in both groups.
The male/female ratio for the older group was 41:37 and for
the younger group 41:14, although the older group
contained fewer men (53% versus 75%, p=0.01). Associated
diseases were more frequently seen in elderly patients (54
versus 28, p=0.03). Thus, diabetes mellitus was detected in
14 older patients and three younger ones (p=0.03),
although the incidence of associated malignancy was the
same (17 and 12 patients).
The predominant source of pyogenic liver abscess was
the biliary tract, in 57 patients (43%). Aetiopathogenic
mechanisms were the same in each group (Table 1). The
common clinical features are shown in Table 2; there were
no particular symptoms or signs that distinguished the two
groups, although vomiting was seen more often in older
patients (p=0.02). Fever and chills were the most frequent
symptoms, followed by abdominal pain and weight loss.
The mean duration of symptoms prior to admission was the
same (7.865.9 versus 7.565.2 days). The mean levels of
BUN and serum creatinine were higher in the older group
(p<0.001 and p=0.002, respectively), but there were no
other differences in the remaining parameters (Table 3).
The overall APACHE II score ranged from 2 to 24 with a
mean value of 7.764.2. The APACHE II score was higher
in older than younger patients (8.764.0 versus 6.363.9,
p<0.001).
The characteristics of the liver abscesses in each group
are shown in Table 4. The size of the abscesses was similar,
and there was no difference regarding gas formation. In
each group, most abscesses were single and situated in the
right liver, but multiple lesions and a bilobar distribution
were commoner in the elderly.
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Table 1. Aetiopathogenic origin of pyogenic liver abscess in 133
patients
Aetiopathogenic Older Younger 
origin patients patients
No. (%) No. (%)
Direct extension 27 (35) 12 (22)
Biliary 16 (21) 10 (18)
Portal 12 (15) 5 (9)
Postrecent hepatic surgery 1 (1) 6 (11) 
Arterial 2 (3) 3 (5)
Trauma 1 (1) 4 (7) 
Cryptogenic 19 (24) 15 (27)
Table 2. Clinical manifestations of patients with pyogenic liver abscess
Clinical data Older Younger 
patients patients
No. (%) No. (%)
Fever and chills 68 (87) 54 (98)
Abdominal pain 53 (68) 39 (71)
Weight loss 36 (46) 20 (36)
Vomiting 28 (36) 10 (18)*
Jaundice 18 (23) 10 (18)
ARDS 4 (5) 2 (4)
DIC – 4 (7)
Shock 5 (6) 3 (5)
Hepatomegaly 17 (22) 15 (27)
Pleural effusion 27 (35) 16 (29)
Rupture 1 (1) 2 (4)
*p=0.02
ARDS=adult respiratory distress syndrome
DIC=disseminated intravascular coagulation
Among the older patients, bacteriological cultures of
blood were positive in 32 of 54 patients in whom they were
performed. Aerobic organisms were isolated in 29 and
anaerobes in five. Escherichia coli was the most frequently
cultured organism but Streptococcus milleri and Pseudomonas
spp. were also found. Among the younger patients, 19 of 36
blood cultures were positive; aerobic organisms were recov-
ered in 16 and anaerobes only in three. Streptococcus milleri
and Enterococcus spp. were the most commonly isolated
bacteria in this group, but the results for specific organisms
did not differ significantly between the groups.
Bacteriological cultures of pus from abscesses of older
patients were positive in 48 of 56 cases. Aerobes were
isolated in 33 and anaerobes in 13. E. coli was the most
frequently encountered bacterium, followed by S. milleri.
Bacteriological cultures of pus from abscesses of younger
patients were positive in 36 of 42 cases; 32 had aerobic
organisms and 12 anaerobic organisms. Again, E. coli and
S. milleri were the most common isolates. Among those
with positive abscess cultures, polymicrobial infection was
present in eight patients of each group.
The methods of treatment performed in older and
younger patients were antibiotic therapy alone (14 and 11
patients), percutaneous drainage (37 and 26) and surgical
drainage (27 and 18). Of those patients operated, two
older patients and one younger patient underwent hepate-
ctomy. The proportion of patients treated by percutaneous
or surgical drainage procedures was similar in the two
groups. In the older group, percutaneous drainage was per-
formed in seven of 22 cases (32%) in the first part of the
study and in 30 of 56 cases (54%) in the second part
(p=0.09). On the other hand, in the younger group the
use of this therapeutic method remained stable throughout
the study (53%). Regarding outcome, the length of hospi-
tal stay was similar (35.3617.4 days versus 34619.8 days).
The overall CCC, CRCC and mortality rates were 36%,
22% and 14%, respectively. All deaths were abscess-relat-
ed. The CCC and CRCC rates were lower in the older
group of patients, the differences almost reaching statisti-
cal significance (p=0.05 and p=0.08, respectively). The
hospital mortality rate was similar in both groups (Figure
2). The mortality rate according to the different methods
of treatment is shown in Table 5. There were no signifi-
cant differences between the groups with regard to the
therapeutic modality used.
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Table 3. Laboratory data of older and younger patients with
pyogenic liver abscesses
Laboratory data Older Younger 
patients patients
Mean6SD Mean6SD
WBC count (mm23) 16,69367511 14,49368012
Hemoglobin (g/dl) 11.662.0 11.562.1
Alkaline phosphatase (IU/L) 5256799 6286941
Total bilirubin (mg/dl) 2.564.8 1.661.9
AST (IU/L) 59664 896146
BUN (mg/dl) 26616 16611*
Serum creatinine (mg/dl) 1.360.6 1.060.5†
Serum albumin (g/dl) 2.960.6 3.160.6
Prothrombine time (s) 15.267.4 14.664.2
Activated partial 
thromboplastin time (s) 30.066.1 32.367.9
*p<0.001; †p=0.002
WBC=white blood cell
AST=aspartate transaminase
BUN=blood urea nitrogen
Table 4. Characteristics of pyogenic liver abscesses
Characteristic Older Younger 
patients patients
Location
Right lobe 51 (65%) 44 (80%)
Left lobe 13 (17%) 8 (15%)
Bilobar 14 (18%) 3 (5%)*
Gas formation
Positive 16 (21%) 13 (24%)
Negative 62 (79%) 42 (76%)
Number
Single 52 (67%) 45 (82%)
Multiple 26 (33%) 10 (18%)†
Size (cm) 6.763.3 7.162.7
*p=0.03; †p=0.05
Table 5. Mortality and type of treatment in patients with 
pyogenic liver abscess
Method Older Younger 
patients patients
No./total (%) No./total (%)
Medical treatment 3/14(21) 2/11(18)
Percutaneous drainage 5/37(14) 3/26(12)
Aspiration 2/10 0/2
Catheter drainage 3/27 3/24
Surgical procedures 3/27(11) 3/18(17)
Drainage 3/25 3/17
Hepatectomy 0/2 0/1
Discussion
Pyogenic hepatic abscess is a rare but highly lethal condi-
tion. Recent reports have emphasised that this disease is
primarily one of elderly patients [4,11]. In our series, and in
agreement with a previous report [16], there were fewer
men in the older than the younger group. Obviously, eld-
erly patients had a higher incidence of associated diseases,
especially diabetes mellitus. Our data are consistent with
reports that show an increasing incidence of biliary tract-
related disorders as the predominant source of liver abscess
[2,17], whether by direct extension from a contiguous
disease process (acute cholecystitis) or from ascending
cholangitis. Few papers have mentioned the aetiological
differences in patients with pyogenic abscess according to
age. In this report no such differences were noted, as others
have previously found [16]. There were many cryptogenic
abscesses in each group.
There were no important differences between groups
with regard to symptomatology or laboratory data at the
time of initial diagnosis of the abscess; pyogenic liver
abscess in older patients presents in a manner similar to
that of younger individuals. Two previous reports of pyo-
genic abscess in the elderly suggest that atypical and subtle
non-specific features on presentation [12] and misleading
results from diagnostic tests [13] might reduce accuracy and
prolong the period of time taken to reach a diagnosis.
However, both these reports were retrospective, and
neither of them had a comparison group of younger indi-
viduals. The present series shows that the only significant
clinical differences were more frequent vomiting and
higher levels of BUN and creatinine in the elderly.
Although the non-specific features of pyogenic liver
abscess may in general contribute to delayed diagnosis, our
data do not support the impression that older patients are
especially liable to such delay.
Historically, multiple abscesses have been reported to be
more frequent than a single abscess [1], and the commonest
site for multiple abscesses has been either both lobes of the
liver or the right lobe [18,19]. We found that in both groups
the majority of abscesses were single and located in the
right lobe, but multiple and bilobar abscesses were com-
moner in the elderly, in contrast to a previous report [16].
Interestingly, although multiple pyogenic abscesses have
often been associated with a definitive aetiology, usually
biliary tract disease [20], we did not find any such link. For
the present study, the mean abscess size was smaller than
previously reported [13] and was unrelated to age.
Abscess cultures were more likely than blood cultures to
be positive. A positive abscess culture was common in the
setting of a negative blood culture, but the converse did not
hold true. Multiple abscesses are said to increase the likeli-
hood of a positive blood culture [20,21], but not in our
series. While some authors have found a lower frequency of
positive blood cultures in older patients [16], our data do
not confirm this feature. Bacteriological analysis showed
that Gram-negative rods were the most frequent isolate in
each groups, especially E. coli followed by Streptococcus
milleri (as previously reported [13,20]). The yield of anaer-
obes and polymicrobial cultures was the same in older and
younger patients, as previously reported [16]. Thus, micro-
biological characteristics were independent of age.
The recent trend in the management of pyogenic liver
abscess has been even more strongly towards non-surgical
methods [6,22]. Over the first 7 years of this series
(1985–91), 21 of 47 patients (45%) were treated initially
by operation. By contrast, over the last 6 years only 24 of 86
patients (28%) have undergone operation as the primary
method of treatment. As in the series of Bertel and col-
leagues [23], age was not a deciding factor in determining
which procedure was performed. In our study, although
older patients tended to have more biliary tract disease,
they did not receive surgical drainage more often than their
younger counterparts.
The length of hospital stay was similar in each group.
The influence of age on clinical outcome is controversial.
While some recent articles have not found age to be a pre-
dictor of mortality [8,9,20,24], others report a significantly
higher mortality rate among older patients [7,10,11,25].
Differences in the age used to define older patients [12,16]
and in the number of those treated with antibiotic only or
untreated [25] or in those with cancer [26] may account for
some of the variation. What is clear from these studies is
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Figure 2. Outcome of older and younger patients with pyogenic liver abscess.
that improvements in diagnostic and management tech-
niques have reduced the overall mortality for all patients,
regardless of age. Any excess mortality in older patients
may relate more to associated illnesses and lack of organ
reserve [16]. Although our elderly patients had a higher
proportion of associated diseases and a higher APACHE II
score, hospital mortality rate was the same in each group
(14%) and was not affected by the choice of treatment.
Surprisingly, older patients had a lower overall complica-
tion rate (29% versus 45%) and a lower abscess-related
complication rate (17% versus 29%) than younger patients.
They therefore tolerate the disease as well as the young.
In conclusion, elderly patients with pyogenic liver
abscess have certain subtle differences in clinical and
laboratory presentation, but these do not appear to delay
diagnosis. Active management is well tolerated, with no
difference in mortality rate and even a lower morbidity rate
than in younger patients.
References
1 Ochsner A, DeBakey M, Murray S. Pyogenic abscess of the
liver. An analysis of 47 cases with review of the literature. Am
J Surg 1938;40:292–319.
2 Huang CJ, Pitt HA, Lipsett PA et al. Pyogenic hepatic abscess.
Changing trends over 42 years. Ann Surg 1996;223:600–9.
3 Farges O, Leese T, Bismuth H. Pyogenic liver abscess: an
improvement in prognosis. Br J Surg 1988;75:862–5.
4 Rintoul R, O’Riordain MG, Laurenson IF et al. Changing
management of pyogenic liver abscess. Br J Surg
1996;83:1215–8.
5 Koneru S, Peskin G, Sreenivas V. Pyogenic hepatic abscess in
a Community Hospital. Am Surg 1994;60:278–81.
6 Seeto RK, Rockey DC. Pyogenic liver abscess: Changes in eti-
ology, management, and outcome. Medicine 1996;75:99–113.
7 Greenstein AJ, Lowenthal D, Hammer GS, et al. Continuing
changing patterns of disease in pyogenic liver abscess: A study
of 38 patients. Am J Gastroenterol 1984;79:217–26.
8 Bowers ED, Robinson DJ, Doberneck RC. Pyogenic liver
abscess. World J Surg 1990;14:128–32.
9 Lee KT, Sheen PC, Chen JS, Ker CG. Pyogenic liver abscess:
Multivariate analysis of risk factors. World J Surg
1991;15:372–7.
10 Chou FF, Sheen-Chen SM, Chen YS et al. Prognostic factors
for pyogenic abscess of the liver. J Am Coll Surg
1994;179:727–32.
11 Chu KM, Fan ST, Lai ECS et al. Pyogenic liver abscess: An
audit of experience over the past decade. Arch Surg
1996;131:148–52.
12 Beaumont DM, Davis M. Clinical presentation of pyogenic
liver abscess in the elderly. Age Ageing 1985;14:339–44.
13 Sridharan GV, Wilkinson SP, Primrose WR. Pyogenic liver
abscess in the elderly. Age Ageing 1990;19:199–203.
14 Pitt HA. Surgical management of hepatic abscesses. World J
Surg 1990;14:498–504.
15 Knaus WA, Draper EA, Wagner DP, Aimmerman JE.
APACHE II: a severity of disease classification. Crit Care Med
1985;13:818–29.
16 Smoger SH, Mitchell CK, MaClave SA. Pyogenic liver
abscesses: a comparison of older and younger patients. Age
Ageing 1998;27:443–8.
17 Branum GD, Tyson GS, Branum MA, Meyers WC. Hepatic
abscess. Changes in etiology, diagnosis, and management. Ann
Surg 1990;212:655–62.
18 Miedema BW, Dinnen P. The diagnosis and treatment of pyo-
genic liver abscesses. Ann Surg 1984;200:328–35.
19 Gyorffy EJ, Frey CF, Silva J Jr, McGahan J. Pyogenic liver
abscess: Diagnostic and therapeutic stratagies. Ann Surg
1987;206:699–705.
20 McDonald MI, Corey GR, Gallis HA, Durack DT. Single and
multiple pyogenic liver abscess. Medicine 1984;63:291–302.
21 Chattopadhyay B. Pyogenic liver abscess. J Infection.
1983;6:5–12.
22 Lambiase RE, Deyoe L, Cronan JJ, Dorfman GS.
Percutaneous drainage of 335 consecutive abscesses: results of
primary drainage with 1-year follow-up. Radiology 1992;
184:167–79.
23 Bertel CK, van Heerden JA, Sheedy PF. Treatment of pyo-
genic liver abscesses: surgical vs percutaneous drainage. Arch
Surg 1986;121:554–8.
24 Mischinger HJ, Hauser H, Rabl H et al. Pyogenic liver abscess:
studies of therapy and analysis of risk factors. World J Surg
1994;18:852–8.
25 Pitt HA, Zuidema GD. Factors influencing mortality in the
treatment of pyogenic hepatic abscess. Surg Gynecol Obstet
1975;140:228–34.
26 Rubin RH, Swartz MN, Malt R. Hepatic abscess: changes in
clinical, bacteriologic and therapeutic aspects. Am J Med
1974;57:601–10.
JA Alvarez et al.
206
